FOR the benefit of those who are unacquainted with the Potter-Bucky diaphragm, it should be understood that the function of this machine is purely that of cutting out secondary radiations, st;mulated by the passage of X-rays through the body.
dinally parallel with one another and at a distance apart of 2 mm. They are held apart by packing strips of some suitable non-opaque material such as soft wood. The whole of this formation is so curved as to form a segment of a circle of a 25 in. radius-the lead strips each forming the last centimetre of a radius. The patient is placed so as to lie in the concavity of the formation and the sensitized film is placed below it. The focal spot on the target of the tube is then placed above the patient at the centre of the circle, i.e., 25 in. above the diaphragm.
In actual practice it was found that very good skiagrams could be taken in this way, but each had the pattern of the gria superimposed upon it. To obviate this, the patient was supported a very short distance above the diaphragm and an arrangement was incorporated by which the grid, between patient and film, could be made to move at any desired speed. The action of the grid will thus be seen. All radiations travelling direct from the focal point of the tube radially will either pass through the spaces between the lead slats, or a small proportion will be absorbed by the lead slats themselves. The lead slats will not be shown upon the film as they are moving, but will cut out a certain percentage of the rays carrying the image, thus requiring a slight increase of the exposure to produce that image. Further, all the secondary radiations from the body tissue, not passing along the radii of the circle will impinge upon the lead slats laterally and will be absorbed. This gives an outline of the principle upon which the machine works.
UFildes: Experiences with the Potter-Bucky Diaphragm
In practice it was said to be necessary to multiply the normal exposure by at least four, working with " Dupli-Tized " films and double accelerating screens. For the first six weeks during which the machine was in use the most disappointing results were obtained. In almost every case the negative was grey and the contrast was exceedingly poor, while no detail such as one had been led to expect was visible. The makers' suggestion as to tube condition was most carefully carried out, and both high and low milliamperages were tried. At this juncture Dr. Evans, of Detroit, who was visiting this country, called to see the Department, and, on our explaining to him the difficulties we encountered, he at once suggested that the speed of traverse of the diaphragm was too slow and that too much of what may be called the primary radiation was being absorbed by the lead slats. The technique wa'sat once altered and the normal exposure was broken up into not less than three parts, each part consisting of one rapid traverse of the diaphragm. Thus, where we had given one exposure of, say, twelve seconds for a lumbar spine and achieved only poor results, we now gave four exposures of two seconds each, the diaphragm traversing its full movement during each two seconds. At onco the resulting negatives began to show extremely good detail, and by further small alterations in the technique the results came to be universally good.
Later on another machine was obtained, in which there were double the number of lead slats of half the thickness and half the distance apart, i.e., 0.5 mm. thick and 1 mm. apart. This machine has been found to give the bast results in single exposures. The single exposure is better from the fact that, where one has to load the controlling spring several times during the taking of a skiagram, there is a tendency to move the whole machine very slightly, thereby spoiling the fine detail.
As regards the tube condition necessary to obtain the best results, the makers state that the equivalent air gap between points should be 5 in. This applies to a Coolidge tube. When a gas tube is used an equivalent gap of 3i to 41 in. gives the best result, according to the part it is desired to show up. The fine focus Coolidge with a radiator, and limited to an input of 30 ma., gives the best detail.
With regard to the subjects for which this diaphragm is of greatest use, all deep bone structures are of primary consideration. It has been possible to obtain perfect detail of the internal structure of the bodies of lumbar vertebrae FIG. 2. in full-sized adults. Hip joints can be taken in the same way, and one great advantage is that both hips, pelvis and lumbar spine can be shown with equally good definition on one large film. Kidneys present some difficulty as to compression, but with an adjustable broad band, beneath which two spun aluminium compressors can be inserted and then tightened to the necessary degree, almost perfect skiagrams can be obtained. The accompanying illustration ( fig. 1 ) shows well the detail obtained of both spine and kidneys, while that of the normal spine alone (fig. 2) shows to what an extent soft tissues can be excluded when desired. The examination in the prone position for gallstones is perfectly simple, and where the stones have p, sufficiently opaque coating to be seen at all, they can be demonstrated with startling clarity.
